Abstract. After more than a decade of research in the field of e-government, it is now timely and appropriate to reflect upon the overall developmental directions in the area. The purpose of this paper is to explore research progress to date by systematically analysing the existing body of knowledge on egovernment related issues. Usable data relating to e-government research currently available were collected from 434 research articles. Based on the investigation of the various studies, our findings reveal that survey was the most utilised research method, and the Technology Acceptance Model was the most utilised theory to explain research models. Although a large number of theories and theoretical constructs were borrowed from the reference disciplines, their exploitation by e-government researchers appears largely random in approach. The paper also presents limitations and further research directions.
Introduction
E-government is defined as the use of internet to deliver services and information to citizens and businesses [27, 28, 66] . It has been argued that the electronic government research now transitioning to maturity phase and emerging as a multi-and crossdisciplinary research area [72] . Although governments have adopted e-government rapidly, it remains comparatively a new experience. Over the past few years, a small but emerging body of scholarly literature about e-government has begun to come into view [57] . After a few years of rapid growth in the field it would be appropriate to pause and reflect on the state of e-government research [23] by means of examining the scholarly literature that has been published in it to date [57] . Despite the potential significant impacts of e-government systems on the public administrations, organizations, individuals, and society, so far, only a few systematic and thorough studies have been undertaken on the subject [23, 36, 44, 57, 72] . Andersen and Henriksen [2] conducted an analysis of 110 peer-reviewed journal papers and found that the IS research themes dominates the e-government research body and that interdisciplinary research involving core public administration research along with IS research is yet to emerge [2] . Gronlund [23] analysed a large number of papers from DEXA, HICSS, and ECEG conferences to conclude that the publications in the conferences need to address quality criteria such as rigor and relevance in order to develop eGov into a mature research field. Yildiz [91] randomly reviewed the limitations of the published eGov research. In line with previous studies, Scholl [72] analysed a sample of publications from e-government and public administration conferences and journals in order to describe the profile of the core researcher community. Although these studies provided the systematic reviews of research issues, topics and research community, none of them have explored a systematic use of theories, models and theoretical constructs.
A number of previous studies [2, 26, 91] have previously argued that the majority of published research in this area are weak in methodological and theoretical rigour and sometime less relevant to the practice. However, these arguments are yet to be supported by observation from the analysis of existing literature. Given the importance, complexity and existing gap in the topic area, and the lack of the published comprehensive review of the e-government adoption literature [81] , the aim of this paper is to present a comprehensive retrospections of the previous egovernment research studies that have taken place in terms of diversity and diffusion of theories, models, and methodologies utilised to examine issues related to egovernment adoption and diffusion in both from individual and organizational perspectives.
Methodology
As a part of active research in the literature review, we began to search the articles related to e-government by developing some relevant set of keywords appropriately through our online journal database ISI Web of Knowledge ® . We finally found 823 articles from journals (such as Government Information Quarterly, Journal of Strategic Information Systems as some of the leading journals) and conferences (such as IFIP EGOV and Pacific Asia Conference of Information System as some of the leading conferences) on electronic government by the applied search process. With an extensive search process, we were able to find out 433 suitable journal and conference articles. Moreover, the dedicated journals for electronic government research were also considered for getting some appropriate articles required for our research. Considering all generic and specific electronic government literatures, it was found that a total of 434 research studies consisting of the articles from ISI Web of Knowledge ® and dedicated journals were suitable for our studies. These usable articles were again scanned for those which have utilised certain theories, variables and constructs to analyse the various electronic government applications of different countries. The focus was also for those articles which have used the existing theories, models, and frameworks to discuss the e-government developments and issues. It was visualized that a total of 112 articles used the different theoretical constructs to discuss the overall e-government scenarios. It was also noticed that 70 studies used various theories, models, or frameworks either in their original structure or in the altered form to base their research models.
We collected overall 363 independent and 158 dependent variables from the studies which used variables and constructs to represent their research. After further scanning of these variables 177 independent and 110 dependent variables were subjected to further analysis. These independent and dependent variables were then categorized into four different groups such as environmental, individual, innovation, and organizational characteristics [39] . Table 1 shows the list of those theories or models which have been used either in its partial or complete form to represent the specific e-government research model along with the corresponding methodologies utilised for those studies. In course of screening all the research studies it was found that 70 of them used the existing models or theories to represent their cases. Analysing such models it was also noticed that TAM was the highly utilized model (25 studies) for examining the issues related with electronic government adoption. This is followed by Information System Success Model (11 studies) [14] [15], diffusion of innovation (DOI) (11 studies), unified theory of acceptance and use of technology (UTAUT) [85] (9 studies), theory of planned behavior (TPB) (8 studies), extended technology acceptance model (TAM2) (4 studies), theory of reasoned action (TRA), structuration theory, and trust model (3 studies each) as some of the frequently utilised models and theories for representing the electronic government research models. While analysing the 70 research studies, it was also marked that 90% (N=63) of research studies based on any one of 29 existing research models or theories were published in or after the year 2006 whereas only 10% (N=7) got published on or before the year 2005. As far as the methodologies for these theories and models are concerned, most of them used survey (N=61) as their methodology whereas a very few theories (N=9) have used the other methodologies such as secondary data analysis, case studies, descriptive approach, and literature review and synthesis to represent their cases. Out of total 29 theories and models being employed to represent the models of 70 studies, two theories were used purely for case studies (Governance Theory, and Intermediation Theory), whereas three of them used only for descriptive approaches (Grounded Theory, Dynamic Info-Inclusion Theory, and Complexity Theory).
Findings
Moreover, out of 70 studies which used existing theories and models as the foundation for explaining their research models or frameworks, 20 used more than one theory or model. Five studies [20, 24, 29, 52, 58] used TAM and TPB together, four of them [6, 24, 48, 77] used even three theories or models, whereas three [32, 68, 74] used TAM and DeLone and McLean's [15] IS success model together to propose and test their research models. One study [79] used TAM and TRA together however, other few studies have used two similar models to explain the resulting research, such as Sang et al. [69] used TAM and TAM2, Floropoulos et al. [19] used two success models: DeLone and McLean's [14] updated IS success model, and Seddon's [73] IS success sub-model, and Parvez [62] based his model on Gidden's structuration theory, and Orlikowski's structurational model of technology (SMT). Survey: [6] , [8] , [9] , [12] , [16] , [20] , [24] , [29] , [32] , [48] , [49] , [52] , [58] , [63] , [67] , [68] , [74] , [77] , [76] , [79] , [86] ; Interview: [84] , [86] Survey: [19] , [22] , [30] , [32] , [55] , [59] , [65] , [68] , [74] , [80] , [87] Diffusion of Innovation/ Diffusion Theory/ Innovation Diffusion Theory Survey: [6] , [10] , [16] , [17] , [24] , [48] , [58] , [70] , [77] , [82] ; Case Study: [69] Unified Theory of Acceptance and Use of Technology (UTAUT) Survey: [7] , [35] , [51] , [67] , [71] , [83] , [88] , [90] ; Theoretical Approach: [5] Theory of Planned Behavior Survey: [11] , [20] , [24] , [29] , [33] , [34] [40] ; Theory of Connection-Literature Study: [13] ; Grounded Theory-Secondary Data Analysis: [31] ; Governance Theory-Case Study: [43] ; Structurational Model of Technology-Literature Review: [62] ; Transaction Cost AnalysisSurvey, Questionnaire: [77] ; Coordination Theory-Case Study, Interviews: [38] ; Institutional Theory-Web-Based Survey: [54] ; Complexity Theory-Descriptive Approach: [18] ; Intermediation Theory-Case Studies: [37] ; IS Success Sub-Model-Survey: [19] Table 2 demonstrates a few variables from a list of 177 unique independent variables selected from an overall count of 363 variables used across 112 studies. These unique independent variables are categorized into four different groups such as environmental (23 variables), organizational (91 variables), individual (35 variables), and innovation (28 variables) characteristics as per their traits. Environmental, organizational, individual, and innovation characteristics are the factors that describe the environment, organization, individual, and innovational traits [39] of the underlying variables in the suitable contexts respectively. It was found that organizational characteristics were the most utilised one among the others followed by individual, innovative, and environmental. Amongst four categories, largest (C=11) number of variables among organizational characteristics category were used as independent as well as dependent variables. Similarly, six variables from innovation characteristics, five from individual characteristics, and one from environmental characteristics were used both as independent as well as dependent variables. Analysing all 112 studies that used the theoretical constructs, it was found that only 12 of them were related to pure organizational perspectives. Similar to the independent variables categorization, a list of 110 unique dependent variables gathered from a collection of overall 177 dependent variables from 112 research studies. These variables were also divided into four categories: environmental (11 variables), organizational (52 variables), individual (25) , and innovation (22 variables) . The most frequently used dependent variables include intention to use (23 studies), perceived usefulness (20 studies), behavioral intention (16 studies), adoption behavior (13 studies each), and trust (8 studies). This trend is similar to the one investigated in a study of IT innovation and adoption research carried out by Jeyaraj et al. [39] . The categorization also revealed ethnic minority, business competitiveness, environmental activism, and e-elections as the environmental characteristics; competitive advantage, net benefits, customer, decision quality, revenue generation, results, and social trust as the organizational characteristics; age, attitude, behavioral intention, satisfaction, and usage as individual characteristics; and efficiency, information quality, service quality, system quality, enacted technology, and perceived usefulness as innovation characteristics to count a few. Due to the space limitation all variables are not listed in Table 2 , but interested readers may request them from the authors.
Looking at the theories and models along with the methodologies applied for 70 studies which used the existing models and theories either in original or altered forms to represent the e-government research models, it was found that survey was the most frequently utilized method across various theories and models explored. The striking reason for this may be because of the ease of collecting data based on the existing models would have inspired the researcher to go for survey methodology. The compelling reason for using any other methodologies except survey such as case study, descriptive approach, and secondary data analysis, literature study etc. may be completely based on the qualitative nature of the theories such as governance theory, intermediation theory, grounded theory, dynamic info-inclusion model, theory of connection, and complexity theory applied to represent the suitable research cases.
Investigating the theories and models used by the studies to include different constructs, it was seen that few studies used even three theories or models to propose an integrated model. For example, a study by Carter and Belanger [6] integrated the combination of three models to propose and test their conceptual model. The theoretical models, in particular TAM and DOI, have overlapping constructs. The 'complexity' construct from DOI is similar to the perceived ease of use (PEOU) construct from TAM. Similarly, some researchers have suggested that perceived usefulness and relative advantage are the similar constructs [6] . Carter and Belanger [6] argued that they included both DOI and TAM in the e-government adoption because DOI adds up significant contribution to the prophecy of adoption intent [64] . But, combining similar constructs together definitely raises the issue of repeating the similar variables and would make the resulting model less relevant and more repetitive in nature that may likely to add minimal contribution to the existing knowledge. Similarly, Floropoulos et al. [19] adapted both DeLone and McLean [15] updated IS success model, and Seddon's [73] IS success sub-model. This raises a serious question of repetition of constructs as the former model is constituted of the later model.
Examining the unique independent constructs from 112 studies indicated that more than 50% of variables fall under the organizational characteristics even though only 12 out of 112 studies have investigated organizational issues. The major reason for such diverse extent of use of organizational characteristics might be due to certain variables which were although used for employees (considered as individuals), can be more influential to describe the organizational traits than the individual or personal characteristics. The investigation of 10 or higher frequencies for some of the constructs such as perceived ease of use (29 studies), perceived usefulness (24 studies), education (17 studies), age (15 studies), trust (14 studies), gender (13 studies), compatibility (12 studies), subjective norm (12 studies), attitude (11 studies), and self-efficacy (10 studies each) clearly designated that the individual and technology/innovation traits are more frequently examined in the e-government adoption and diffusion research than the organizational characteristics. However, a majority of constructs with organizational characteristics have fewer occurrences across the varied research studies.
Conclusions
The following prominent points can be drawn from findings and discussions of the study:
(1) Technology Acceptance Model (TAM) was the highly recommended model (25 studies) for representing e-government research studies. This is followed by DeLone and McLean's IS Success Model (N=11), Diffusion of Innovation (N=11), Unified Theory of Access and Use of Technology (UTAUT) (N=9), and Theory of Planned Behavior (TPB) (N=8) as some of the most frequently utilised models.
(2) 90% (N=63) of overall research studies (N=70) which are based on any one of 29 existing research models or theories were published in the span of last five years only.
(3) TAM and TAM2 have been used together in some studies even though TAM2 model is the extension of TAM model.
(4) The survey method was used in 87% (N=61) of the total number of studies (N=70).
(5) Although only 12 studies were related to pure organizational perspective, 51% (N=91) of total independent constructs (N=177), and 47% (N=52) of total dependent constructs (N=110) fell under organizational characteristics category.
(6) From a list of variables, 23 (i.e. 11 from organizational, 6 from innovation, 5 from individual, 1 from environmental) constructs were used both as independent as well as dependent variable.
(7) Perceived usefulness, attitude, satisfaction, perceived ease of use, and perceived behavioral control were some of the most frequently utilised independent as well as dependent variables.
Limitations and Future Research Directions
The first limitation of this research is the inaccessibility of a number of relevant studies through researchers' library. The accessibility of such papers would have helped in performing more accurate and in depth analysis. Secondly, this study does not take into consideration the moderating variables. Thirdly, this study concentrates only on the specific aspects of adoption and diffusion for e-government research. Finally, the papers from conferences such as DEXA, HICSS, and ECEG and journal such as Information Polity have not been explored to identify relevant research studies on e-government adoption and diffusion. These limitations of the existing study can be proved to be a step forward toward the future research directions. More papers which could not be accessed should be taken into consideration in the future review of e-government research. The consideration of moderating variables and their explanation may bring in some more interesting facts to correlate and explore along with independent and dependent variables. Also, this study only explored and analysed theories and models related to adoption and diffusion of e-government. However, there might be a number other theories and models (for example, Klievink and Janssen [42] examined e-government transformation and evolution using Nolan's stage model) that have used to study other aspects of e-government. Therefore, a further effort is required to explore and identify such theories and relevance in e-government context.
